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APPENDIX D 



Clean Copy of All Pending Claims 30-32 and 35-45 



.4 



30* A hydrogen gas detjsctor, comprising 
a light source; 
a thermal energy sdbrce; 

an optical filter having an optical transmissivity 

responsive to ^he presence and concentration of 
hydrogen gas in| ambient environment to which the 

exposed, said optical filter being 
^ty to the light source such that 

-luminated with light from the 
ling operatively coupled to the 
such that the optical filter is heated 



optical filter 
disposed in pro 
said optical 
light source 
thermal sou 



Itkr 



and 



^ce^ 

by the thermal soui 
a light detectorXgene^^i^ing an output signal, the state of 
said output signal bfeing proportional to the intensity 
of light impinging on the light detector, said light 
detector being disposed in light-sensing relationship 
to the optical filter,| whereby light from the light 
source passing through Ithe optical filter impinges on 
the light detector and generates said output signal as 
a indication of the presence and/or concentration of 
hydrogen gas in the ambient environment. 
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31, The hydrogen has detector of claim 30, wherein the light 
source comprilses a light-generating element selected from 
the group consisting of incandescent bulbs, light emitting 
diodes, fluorescent lamps, electroluminescent lamps, and 
optical S>4^ers, and optical waveguides illuminated by any 
such lighft-generating element , 



The hydrogen gas detector |pf claim 30, wherein the thermal 
energy source comprises ef JUpat-g^fierating element selected 
from the group consist^iyg <3i^ incandescent bulbs, resistive 
wires, exothermic cheai<5al tlactions, ultrasonic radiation, 
acoustic radiation, microwa^ radiation, and laser 
radiation . 



35. 



The hydrogem gas detector of claim 30, wherein the light 
detector con prises a light detection element selected from 
the group coisisting of photodiodes, avalanche photodiodes, 
photomultiplier tubes, microchannel plates, 

ge intensifiers, photoconductor detectors, 
devices, and combinations or arrays thereof. 



charge-coupl 



phototubes, 
solar cell^Ti'^age intensi 
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36- The hydrogen gas detector of claim 30, wherein the optical 



37, 



filter comprises 
an optical output 



rare earth metal thin film deposited on 
surface of the light source. 



The hydrogen gas 
earth metal thin 



detector of claim 35, wherein the rare 
film comprises a rare earth metal 



component selects d from the group consisting of trivalent 
rare earth metal^ reactive with hydrogen to form both. metal 
dihydride and met|al trihydride reaction products, wherein 
the metal dihydride and metal trihydride reaction products 
have differing optical transmissivity . 



38. The hydrogen gas| detector of claim 36, wherein the rare 

earth metal thirl film comprises at least one metal selected 
from the group cjionsisting of: 
IV), scandium, ytt,riiOfr>sJ.^^thanum, cerium, praseodymium, 

neodymium, prom|rElri4imf samarium, europium, gadolinium, 
terbium, dysproi^ium, holmium, erbium, thulium, ytterbium, 
lutetium, actinjum, thorium, protactinium, uranium, 
neptunium, pluttjnium;. americium, curium^ berkelium, 
californium, eiijsteinium, fermium, mendelevium, nobelium, 
and lawrencium. 



(V) alloys thereof J and 
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(VI) alloys containing one or more of such metals alloyed with 
an alloying compo lent selected from the group consisting of 
magnesium, calciun, barium, strontium, cobalt and iridium. 



40, 



41. 



42 



39, The hydrogen gas 
earth metal thin 



The hydrogen gas 
earth metal thin 
material compris 
consisting of Pd 
thereof. 

The hydrogen gag 
earth metal thin 
plurality of 
metal selected i: 
hu, Ni, Co, and 
section exhibit 



detector of claim 36, wherein the rare 
film comprises yttrium, 

detector of claim 36, wherein the rare 
film is overlaid by a hydrogen-permeable 
Lng a metal selected from the group 
Pt, Ir, Ag, Au, Ni, Co, and alloys 



hyc xog 




detector of claim 36, wherein the rare 
film is overlaid in sections by a 

en-permeable material, each comprising a 
rom the group consisting of Pd, Pt, Ir, Ag, 
alloys thereof, wherein each overlay 
unique permeability to hydrogen. 



The hydrogen gas 
earth metal thin 
material that is 
group consisting 



ector of claim 36, wherein the rare 
film is overlaid by a hydrogen-permeable 
doped with a dopant selected from the 
of Mg, Ca, Al, Ir, Ni and Co. 
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43. The hydrogen gas denector of claim 36, wherein the rare 
earth metal thin filpi is overlaid in sections by a 
plurality of hydrog^ permeable materials, each of which is 
doped with a dopant (selected from the group consisting of 
Mg, Ca, Al, Ir, Ni and Co, wherein each overlay section 
exhibxts a unique permeability to hydrogen. 



44. The hydrogen gas detector of claim 36, wherein the rare 

I 

earth metal thin ^^|^^ overlaid by a thin film of a 
material Including a metal selected from the group 
consisting of palladium, platinum, and iridium. 



■3 a 



45. A hydrogen t^ai^ction system for monitoring an extended or 

remove area^^^regi^^ incursion or generation of 

hydrogen therein7^^.^id hydrogen detection system comprising 

I 

a multiplicity of hydrogen gas detectors as in claim 30, 
each of which is ^rranged for exposure to a specific 
individual locus of the extended area region. 
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